We establish the existence of concave solutions of Berman's equation which describes the laminar flow in channels with injection through porous walls. It is found that the (unique) concave solutions exist for all injection Reynolds number R < 0.
(e.g., Sellars (1955) , Yuan and Finkelstein (1956) , Terrill (1964) , Raithby (1971) , and Robinson (1976) ) were given. Asymptotic results have of necessity been purely formal, since the existence of a solution has not been proved nor the necessary estimates obtained. Skalak and Wang (1978) (3) _x + h _y 0.
With the walls of the channel at y = _h; i.e., _ = _I, the boundary conditions are
w For a two-dimensional incompressible flow, a stream function ¢ exists such that
and the continuity equation, (3), is satisfied.
Since the flow is symmetrical about a plane midway between the walls, the solution will be investigated over half the channel, i.e., from the midplane to one wall.
A suitable stream function is
where u(0) is the entrance velocity at x = O. Thus the velocity components u and v are given by
Substituting (8), (9) into (I) and (2), we have
where R _ Vwh/_ < 0 is taken to be the injection Reynolds number of the flow and K is an integration constant, to be determined later as a function of R. The boundary conditions (4) become
Thus, the nonlinear two-point boundary value problem we are considering consists of (II), (12), and (13) with R < 0. By a solution of (Ii), (12), and (13) 
III. PRELIMINARY RESULTS
If we differentiate (ii), we get 
From boundary conditions (12), f(iv)(0) = 0. (16) shows that at any point c where
/3> e >y ; B < -3; -3 < f''(1) < -
Proof: Let G4(n,t ) be the Green's function of
Then the solution of (14) can be written as
From (20), we can write Thus,
Combining (26) and (27), we get (i). Now we will prove that f''(_) is monotonically decreasing on [0, I].
From (20) and (21), it is easy to show that 
Our system (II), (12), and (13) We shall define our operator A(u, _) in the following way. Let
Then L-I exists and equation (33) is equivalent to
To show that A(u, _) is completely continuous on E, since L-I is linear and bounded, it is sufficient to show that the integral operator on the right of (38) Thus, we may take r = 4 in the above theorem. Note that u = h is the unique solution of u = A(u, 0) and ilu;l E < 4. Thus, we have proved
The boundary value problem (II) - (13) has a solution for all R < 0. Skala and Wang (1978) have shown that this is the only solution.
V. NUMERICAL RESULTS
Almost all numerical results reported in the past three decades on the Berman's equation were obtained as follows:
First, one makes changes of variables b (43) f(q) = _ g(t), bq = t.
Then (II) - (13) We ran the boundary value problem (14), (12), and (13) 
_ nl)( 2, _ sin _ n -_COS _ n) 1.324 sin "_nl,
Thus, 
